1. Proteins: More Than Just Meat and Muscles
2. What are the main types of molecules that living things are made of?

3. Protein Monomers = Amino Acids

a. Proteins -thousands of diff ones in body.  Building blocks are amino acids -20 different types of amino acids 

b. ALL have carboxyl group, amino group, and hydrogen.  differ based on the side groups
c.Some polar (dissolve in H2O) others nonpolar 
d. NOTICE CARBON - can bind to 4 molecules/atoms by sharing electrons.  COVALENT BONDING
4. R Group make Amino Acids Unique

a. Some amino acids are positively charged and some are negatively charged. The charge plays an important role in determining the unique qualities of amino acids and proteins.

5. Which AAs are Essential?

a. Essential amino acids cannot be made in the body and must be obtained in the diet. Non-essential amino acids are needed but don’t have to be obtained from the diet because the body produces them. 
Essential Amino Acids
· Histidine 

· Isoleucine 

· Leucine 

· Lysine

· Methionine 

· Phenylalanine 

· Threonine 

· Tryptophan 

· Valine 

Non-Essential Amino Acids
· Alanine 

· Arginine 

· Asparagine 

· Aspartic Acid

· Cysteine 

· Glutamic Acid

· Glutamine

· Glycine 

· Proline 

· Serine

· Tyrosine

6. Limiting Amino Acid

a. You need all of the essential amino acids in adequate amounts in order for protein synthesis to occur. If one essential amino acid is not present, the protein cannot be made. This amino acid is called the limiting amino acid.

b. A very small, short-term supply of amino acids exists in the amino acid pool. So if you do not eat enough essential amino acids, that pool is tapped. Amino acids are not like fats or carbs in that they have no large storage form. 

7. Protein Polymers

· Some polar (dissolve in H2O) others nonpolar 

· Polypeptides are polymers - chain of a bunch of amino acids 
· But these get folded in specific ways to become proteins - Function of the protein is based on it’s configuration. Function depends on its ability to recognize and bind to some other molecule.
· Needs to fit with the receptor correctly to do it’s job

8. Polypeptides Get Folded to become Proteins

a. Above protein is myosin

b. Prions are folded proteins that are infectious when built up inside your body.  Pr = protein.  In= infection.  Mad cow disease is caused prions in cattle, and Creutzfeldt-Jakob disease is caused by prions in humans.

9. Most of our body’s structure is protein. Most reactions in body done in proteins

a. A protein’s function depends on its ability to recognize and bond to some other molecule.  ALL ABOUT SHAPE.

b. Structural proteins provide support - hair, feathers, horns, tendons

c. Storage proteins - provide source of amino acids for developing plants and animals - seeds and eggs

d. Contractile proteins found in muscles, ligaments

e. Transport proteins carry vital molecules such as oxygen to different parts of body.

f. Enzymes - change the rate of a chemical reaction without being changed in the process. Ie lactase.

g. DENATURATION can happen to proteins in the body if there is an unfavorable change in temp, pH, or other condition - why fevers are so dangerous.  Many proteins in the body become denatured above 104F.
10. Proteins – What Shape; So What?

a. Prions are folded proteins that are infectious when built up inside your body.  Pr = protein.  In= infection.  Mad cow disease is caused prions in cattle, and Creutzfeldt-Jakob disease is caused by prions in humans.  CHEMISTRY IS IMPORTANT TO BIOLOGY

11. Why are Fevers Dangerous

a. Well - it’s okay to a certain point.  Anytime your fever rises above 100, you’re in danger of protein denaturation.  Proteins lose shape and function!

12. Functions of Proteins

· Growth, maintenance, and repair

· Body structure and blood

· Fluid balance

· Acid/base balance

· Immune function

· Enzymes

· Hormones

· Transport

· Energy! (4 kcal/g)

· Cells in intestine replaced, skin cells, red blood cells

· Tendons, bones, skin teeth - collagen

· Fluids - albumin keeps balance between cells extracellular fluid and intracellular and BLOOD VESSELS - or else swelling

· Can lower or raise pH - and act as buffers

· Immune - antibodies, mucus - kill pathogens

· Enzymes - lactose intolerance

· Hormones- like insulin

· Transport- sodium/potassium ion pump. Albumin transports drugs and thyroid hormones.

· Energy - bad.  Can put pressure on kidneys and lead to muscle atrophy

13. Protein Turnover

a. Proteins are in constant buildup, called protein synthesis, and in constant breakdown, called protein breakdown. These closely connected processes are called protein turnover. Protein turnover is influenced by a complex interaction of hormones and nutritional factors, especially amino acid availability. If you want to gain muscle mass, synthesis has to be greater than breakdown. In addition, you will need adequate calories, protein (the DRI is 0.08 g/kg), and exercise. Most adults are in what we call equilibrium or balance. The condition in which breakdown is greater than synthesis is called negative nitrogen balance. This occurs after surgery or during illness.

b. Extra protein does not mean extra muscle mass. If you eat more protein than you need, the extra protein is turned into fat.

c. Note: You store only a small amount of amino acids in the amino acid pool.

14. How are Proteins Made? 

a. Note that AMINO acids go with Proteins and NUCLEIC Acids go with DNA/RNA

b. A gene is segement of DNA - this provides directions to build molecule of RNA…. RNA translated into a protein.  RNA makes translation from nucleic acid language to protein language possible.

15. Transcriptions & Translation

16. What would be the transcription of this strand of DNA?

ATTCGCATGCTA

17. What would be the transcription of this strand of DNA?

ATTCGCATGCTA

UAAGCGUACGAU

18.  RNA – Amino Acid Translator
19. DNA, RNA, Proteins: Main Ideas

· DNA makes RNA makes Protein

· Proteins ( Physical Structure and Function of Living Things

· Transcription: DNA ( RNA 

· Translation: RNA ( Amino Acids/Protein 

20.  Let’s make some protein

21. How do limiting essential amino acids affect structure and function?

22. Vegetarians follow a ‘healthy’ diet

23. What’s high in protein??

24. Not All Proteins Are Created Equal

a. Meats and animal sources are considered complete proteins, while plant proteins are considered incomplete, except for soy.

High-quality, or complete protein

Contains ample amount of all nine essential amino acids

Easy to digest and absorb

Low-quality protein (incomplete)

Deficient or low in one or more essential amino acids

25. Protein Digestibility Corrected AA Score (PDCAAS)

a. This score is mostly used by FDA for food labels. Suppose that two protein foods, such as beans and tuna, both say they have 8 g of protein. The tuna will have a higher % DV than will the beans because of its digestibility and the fact that tuna is a complete protein.

26. Plant Protein

:( Somewhat less efficient (than animal protein)

:) Low in cholesterol and saturated fat

:) High in dietary fiber, phytochemicals 

:( Lacking in one or more essential amino acids 

27. Complementary Protein

28. How can I make a complete protein?

· Beans + rice 

· Beans + corn or wheat tortillas 

· Rice + lentils

· Pea soup + bread or crackers

· Garbanzo beans (chickpeas) + sesame paste 

· Pasta + beans 

· Peanut butter + bread

29. Sounds like a lot of work? Is it worth it?

30. Top Five Perceived Benefits for Eating a Vegetarian Diet

* Eat more fruit and vegetables

* Decreased saturated fat intake

* Weight controlhttp://www.adaevidencelibrary.com/worksheet.cfm?worksheet_id=254422

* Prevent disease in general

* Better health by decreasing intake of chemicals, steroids, and antibiotics that are found in meat

* Refer students to the global nutrition box in the text.

31. Vegetarians…
· Show decreased risk of hypertension 

· Fewer cases of Type 2 diabetes

· Lower incidence of certain cancers (colon)

· Lower Body Mass Index

· Decreased mortality due to heart disease

· Vegetarians on average live 7 years longer.

· Vegans live on average 15 years longer. 
· It is hard to attribute the increased lifespan of vegetarians just on their diet. Most vegetarians also do other things to maintain their health, such as exercise and abstaining from drinking or smoking. However, a new awareness has emerged regarding the health benefits of the vegetarian diet. Guidelines now suggest more non-meat protein sources and more fruits and vegetables.

32. Eating Meat….All or Nothing?

33. Is Eating Meat Animal Abuse?

34. So, is there such a thing as too much protein?

35. DRI for Protein

Need 0.8 gm of protein / kg of healthy body weight
            154 lb./2.2 kg/lb. = 70 kg
70 kg ( 0.8 g protein/kg healthy body wt  = 56 g protein
· Athletes need more protein than do nonathletes.

· Endurance athletes, like Dean Karnazes (picture), need 1.2–1.4 g/kg

· Resistance athletes need up to 1.7 g/kg

· Amounts may vary depending on source; not an official DRI.

· Most Americans already consume this amount.

36. DRI for Protein

· Increased by ~10–15 g/day for pregnancy

· Endurance athletes may need 1.5–2 g/kg healthy weight

· Most of us eat more than the RDA for protein

· Excess protein cannot be stored as protein

37. Too much protein?

a. Amino acids make the blood acidic - calcium taken by bones to buffer the acid. - then excreted from body in urine - higher risk of kidney stones. Osteoporosis.

b. Following a high-protein diet for a few weeks probably won't have much effect on bone strength. Doing it for a long time, though, could weaken bone. In the http://www.hsph.harvard.edu/nutritionsource/what-should-you-eat/calcium-full-story/, for example, women who ate more than 95 grams of protein a day were 20 percent more likely to have broken a wrist over a 12-year period when compared to those who ate an average amount of protein (less than 68 grams a day). Although more research is clearly needed to define the optimal amount of daily protein, these results suggest that long-term high-protein diets should be used with caution, if at all. 

Scientists disagree on how harmful too much protein is and how much is too much. The greatest risks of eating a diet very high in protein are the imbalance itself and developing a deficiency of another nutrient from eating so much protein.

38. Protein Supplementation

· Stimulation of muscle protein synthesis/breakdown from a workout lasts 24 hours. During that time nutrients from meals will be processed.

· Insulin blunts the normal post-exercise increase in muscle breakdown, which equals improved protein balance.

· Recent research shows that amino acids and carbs may be an excellent anabolic combination: 6 g of protein plus 35 g of carbs changed the balance from negative to positive and suppressed protein breakdown. 

· Timing is important: When a solution was given immediately prior to exercise, the response of net protein synthesis was greater than when given immediately after, or one to three hours after.

· A combination of amino acids and carbs is very important, as amino acids stimulate protein synthesis and insulin blunts protein breakdown.

· Best taken before exercise because it increases the delivery of amino acids to muscles.

· It is not known whether protein supplements have any added benefits over a meal even though most supplements are made from natural food.

Remember: If you don’t eat enough calories, even if you exercise, you will have negative balance.
39. Too little protein? 

a. Malnutrition exists in the United States, especially in people suffering from major illnesses, such as HIV and cancer. It is the most common nutritional deficiency diagnosed in hospitalized patients. Thirty-two percent of children in developing countries suffer from it. 
b. Marasmus is characterized by a skeletal appearance. The disorder develops when a person is starving and not getting enough calories or protein. It most commonly occurs in children of impoverished nations, but it can also occur in adults with AIDS, cancer, or eating disorders. Starving to death. Insufficient protein, energy, nutrients. “Skin and bones” appearance. Little or no subcutaneous fat. Reduced brain growth 
c. Kwashiorkor means “the sickness of weaning” in the language of Ghana because it most often affects children who are being weaned. Children develop kwashiorkor especially when they are weaned from breast milk to a nutritionally deficient starchy cereal. These children appear to have a pot belly because fluid accumulates in the abdomen. This usually occurs when children have enough calories but not enough protein.  Infiltration of fat into liver.

